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' Review of the onsite wastewater system technology literature reveals a

-
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“th of data on the occurrence and fate of pathogens. Similarly, in light
U%icent advances in the field of soil physics, the microbiological liter-
“on the fate of pathogens in soils reveals that existing information is
"less than helpful in an analysis of the potential transmission of these
Consequently, an assessment of the potential pathogenic ground-
from onsite wastewater treatment systems cannol pre-
litative until better data are provided- for the fate
-important unsaturated soil zone below the disposal
Although the problems of the initial startup period for conventional
ystem designs can be qualitatively described, there is clearly a need
op quantifying data through the joint efforts of microbiologists and
atists in order to provide the engineers and sanitarians with the

c¢lated justification to improve onsite system designs.

ies.
problems accruing
be more than qua
sanisms in the all

tional areas where data are sparse include the occurrence of patho-
eptic tank pumpings and their fate and effects through the handling,
nd disposal of these residuals. Also, the quantification of the

salth risks due to the failure of soil absorption systems by sur-

“earliest days of recorded history, man has demonstrated a con-
wing desire to separate himself from his waste products. In
desire was based primarily on the offensive nature of wastes,

nmﬂ confidence that improved sanitation techniques could con-
7 'unavoidable diseases, the simplicity and effectiveness of
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the septic tank-soil aisposal concept which both carried waste
the home and disposal of them belo¥ the mcnﬂocﬂawdm soil could be clearly
m@vnmnwwﬂmm. The m@vwwomﬂwos mm this concept was Hwawnmm by two factors €xX~ which could reduc
tant prioT to World War MH. since mwm noummcn was moﬂmwmmnma yiable only systems in mamemm the cost of abating
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GOﬂﬁmmmm m<mwwmdwwwn<v sudden voccwmﬁwou booms, stmmpCmﬁw mcmvww of housing, design, poor con majority are due to wama failures will cnmocWﬁOm underlying *
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mwooﬂnwmwnmnwos programs begun some years earlier. The resulting condition fully anywhere mou to find data which wswwowmﬂww implemented are technically
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ase e Sirg o ammHmM, oMWmMWCOﬁwos,W@ wn in th lev Hmomwwwﬂwnwwwowwwww. £ review an mxnm:mw<w Mwwwnmm in onsite mﬁﬁmﬁﬂmrwm discussion, i.e., d
e o hes T rems . .Hmﬁwnwm M MmuOH study by the public ,DMMMwOCm organisms, n:mww MM microbiological wMMMH“HmvommH, it smw,nmmwm
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However, for the pathogens Salmo
ral rural households O eus were positive 1
L4 <m .
studies of MMsOmm and mﬁm@ﬁwwooonnﬂwnw respectively (3).
eru [ [ astewa H]
Pseudomonas 2 0 families' V¥
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bacteria, as measured by fecal coliform and fecal streptococci tests were
ubiquitious. Similarly, Green (4) reported that only one of several septic
tank effluents was found to yield a positive test for virus (140 PFU/1),
that being identified as a poliovirus 3 (Po-3). Recent California studies
of composting toilets and graywater (non-toilet wastewater) systems isolated
one Salmonella organism from 26 samples of 12 toilets, while 2 of 20 samples
from 11 toilets yielded reovirus, and 26 samples from 12 toilets yielded

one Trichuris trichiura ova (5). All compost toilet leachates analyzed

were positive for nematode larvae and/or living flagellate and ciliate
protozoa.

Therefore, the first questions to be answered are those pertaining to
what organisms are present in household wastewaters, in what numbers and how
do they respond to the environment of the septic tank? To the first ques-
tion, in addition to Table 1, the literature sources report the potential
presence of parasites Ascaris, Hymenolepis, Trichuris, Toxacara, Taenia,
Enterobius, Ancylostoma, and other hookworm and nematode species as well as
numerous bacteria and virus species, Of course, the number of these or-
ganisms in the household wastewater would vary widely from zero to very
large numbers per liter when contributors become infected. Such quantitative
numbers are somewhat scarce, but could be estimated by assuming a weight of

feces excreted times the number of organisms per unit weight of feces from
— >’am\\\\\\ infected individuals, diluted by the daily wastewater flow from the dwelling.
STRE
<«— LAKES eptic Tanks
A cutaway view of a single-compartment septic tank is shown in Figure 2.
. pffluent : :
1. soil pisposal of Septic Tank
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3.8 cu m (500 and 1,000 gallon y size
of four persons. These assumptions would yield a nominal detention time of
2.5 to 5 days- The World pank Report (6) notes that removals of pathogens in
septic tanks are a gunction of detention time and organism reaction to the
oxygen deficient conditions in the tank. Removals for all pathogens are
given as 0 to 2 logs (0 to 99%). Howard and Lloyd (7) report 2 to 3 logs of

removal of yibrio cholerae in a two-stage tank receiving oswwnowwmn swmﬂmm
with awdwaww.mwcmr volumes. Alsos y. cholerae die-off under anaerobic con~
ditions at 25 C was reported toO be The World Bank Report

about 0.5 1log day.
indicates that Leptospira SPP- norm

) sizes noted above, and an averageé famil pathogenic
ce soil dis
posal system as the primary b i
arrier to pa
ssage of

pathogenic mi
, croorganisms i
of describing current vﬂwnwﬁno ndm environment. To und
ices in this crucial mﬂmmCSHmwwﬁmua the difficulty
) a e 2 Mm
presented.

TAB
LE 2. VARIABILITY OF STATE CODES

ally survive only a few days in wastewater; Setbacks (to well
we s,

galmonella SPP- removals mvwﬂoxwamnm suspended solids removal although large

Salmone = “Et .
t tanks may approach 3-1og removal (99.9%) Shigella SPP.

or Bcwnwﬂwm|noavmﬂnawﬁ

compete poorly with other organisms in septic tanks; Ascaris ova were removed
at nearly the same efficiency (82%) as mcmvmnamm,mowwam in a 1.5 m> (400
mmwwomv septic tank treating blackwater with a nominal detention time of

70 days; only 65 percent of the hookworm ova were ‘remove

4 under the same
conditions as Ascaris ova; settling rates of Schistosomd ova were shown

schistz=——

gufficient to obtain at least 73 percent removal in WO days; Taenia ova

had been shown to settle slower than other vmﬂmmwnm ova; Trichuris ova

were 98 percent removed in a cylinder and 56 percent removed in primary

clarifiers at two hours nominal detention time; Entamoeba histolytica cysts

were found tO have a Stokes settling velocity of 0.007 to 0.11 meters/hr;
ed in a municipal septic tank

Ancylostoma were found toO be 60 percent remov
and 98 percent removed by three Imhoff tanks in series; and a septic tank
with three-day nominal detention time removed 99.4 percent of Ascaris ova

with no effect from anaerobiasis. Some investigators (8) have reported
minimal removals of virus by primary sedimentation. green (&) prepared
suspensions from feces containing poliovirus and found that shaking was
gufficient tO free 50 to 89 percent of the associated virus from the sus~
pended solids. subsequent attempts tO estimate the amount of readsorption
in a septic tank yielded 18 and 45 percent readsorption toO solids with on€

hour of BWH&H%|NWWﬁmwmm contact.

surface water) 11 -92 mn (35-30
-300 ft) * 7

Trench Cover 1.8- 3.0 m ( 6- 10 ft)

Min. o0 -
Perc Rate 0.3m ( 0- 12 in)
Yes~No

12 =47 min/cm

Trench Spacing

Max. Perc Ra
te
Tr :
.msn: Width (30-120 min/in)
mHNW5m 0.3-0.9m AHN 36
- in
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In additi
on to the varyi
o ryin ;
cnrmﬂ shenomena must vw mmmooam requirements described i .
nsaturated zone of soil dmmCmmmm before any analysi in this table, several
most important f ow the bottc S e e
: : actor in 2§ om of the dis empted. The
vides physical straining va<mumHﬂm transmission of wOme system is the single
, aeration/drying, mamowvnwommn ogens. This zone wwo
n potential a -
nd other

physical and 1
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. acto i
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and often i What is
nad : not sh i
equate site evaluati own in Table 2 is th .
ion requirements of the st e widely varying
state and lo
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Often the
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.. n s s
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aor removal

be reached is that the septic tank 1s unlikely to remove any organism, 0091
be noﬁmwmmﬂmm capable of trans-

@Hman%v and that septic tank effluent must
mitting any disease whose @mnrommﬂwn agent appeared ;n the influent OT raw

wastewater. Some support for this conclusion has been provided by epidemi-
ologists. During the period from 1970 to 1974, at least ten waterborne dis—
case outbreaks in the United States have implicated septic tank systems (9-11)
Five of these outbreaks were infectious hepatitis; EwWO were mﬁwmmHHOmwm
(shigella sonnei); two were acute mmmnﬂomﬂﬁmHWﬁwm of unknown origin; one

was typhoid fever (salmonella w%vTOmmvw and one was cholera {vibrio cholerae
1t should be noted that this number of outbreaks is less than 10 wmnomSn of
the total aumber of outbreaks occurring during this period and that gT-SAS'S
serve between 20 and 30 percent of the U.S. @ovcwmmwos. Also, in all con”
firmed ST—SAS causations, recommended separation distances Were met or &%~

ceeded.
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TABLE 3. ABSORPTION-AREA REQUIREMENTS FOR INDIVIDUAL RESIDENCES (1)

Percolation Rate Bottom Area Percolation Rate Bottom Area
(min/in)' (sq ft/BR)* (min/in)t (sq ft/BR)*
1 or less 70 10 : 165
2 85 15 . 190
3 100 30 250
4 115 45 300
5 125 60 330

f 1 min/in = 0.394 min/cm .
* Required bottom area per bedroom (BR); 1 sq ft = 0.093 md

GRAVITY FLOW; CONTINUOUS TRICKLE OF EFFLUENT

L. 1

Y
EQUILIBRIUM

Distribution and Effects in Conventional Soil Absorption System
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tiles will QWmnvacmm,mmvﬁwn tank

its bottom OT drain tile with spaces between .
cffluent in the manner shown in Figure 5. {One yariation which may provide MW%MmeSn patterns beca
some difference is the serial distribution system @ﬂwamnwww used in areas with a 1ds or channels due nwmm of different patter
significant slopes.) in the normal situation, the relatively small septic ammmowmnma with flow th earthworms, roots mnwm of natural pores and
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ever, as @ crust develops in the vicinity of the trench-soil interface- This
is due to the fact that although all soil pores are initially available for
carrying 1iquid and larger pores wﬂmmmwmnﬁwmwwm carry most of it, these pores
begin toO be closed off with time, and the smaller pores begin to carry more
of the 1iquid because the larger pores become unavailable due to their in~
ability to draw the 1iquid through the crust. In each soil this rcsults in
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coliform) were always present at low temperature ovmﬂmﬁwos. Wwith the silt
1oam columns, ponding developed at the 1 cm/day dosing rate in one month, shown in Fi

ﬁsﬁm,mwwawsmﬁwsm passage of any of the fecal pacteria. One other silt loam igures 6 and 7 (19)
column was found to have geveral large pores OF channels which resulted in )
wholesale passage of all organisms tested, except S- aureus. Reducing the

1oading from 1 cm/day to 3 mm/day caused the 1iquid to penetrate the pedons
of the soil and o1iminated the passage of fecal indicators within 30 days,

although E- aeruginosa ﬂmQGWﬂmm 90 -days for climination.

P. aertrest —

sizes, sand 1
is the sim
: plest ;
pores SMMoavam:Hm 6 one nmummww Mo use in explainin

.m een MWH”—.QQ gm..ﬁ._u. sm.ﬁ .C HVN note how a mmﬂwﬂm HTW Oonnmwﬂ of cont

er. If, for example drains after all nwmmon
, one knows th
e average

moisture con
tent of
veloc ity a sandy soi
¥y may be ooaanmm.vW nmwwmwww the nominal applicati
& Osu...ﬂm m@Cm.ﬁ. ) ation rate
ion: , an average

Other wﬂ<mmwwmmﬁ0ﬁm 7m<m,ﬁm©0Hﬁmm wﬁmOﬁBmﬁwon on the travel and/or sur” .
vival of pathogens in cﬁmmﬁcﬂmnmm soil. Kristiansen (15) reported nearly swmﬂmu , w = v/8
four logs of fecal coliform reduction in sand which had a clogging layer : v' = average velocity
= ocity (cm/da . (1)
y) _

within 10 cm of the soil-trench interface; while 75 cm failed to remove mMOre
than one 108 in slightly clogged sand. Brown, et al (16), used three undis-
turbed soils toO determine travel of fecal colifqrms pbelow the gAS trenches.
A sandy loam loaded at g.2 cm/day (2 mmw\mmw\mﬁmv yielded positive fecal
coliform gamples D percent of the time 1.2 meters below the trench during the
first year of operation (mostly during jnitial startup), while gecond year
@Omwﬂw<mm were 2 to 3 percent. All samples after the second MWmﬂ were negas
tive. In the sandy clay 1oaded at 3.3 cm/day (0.8 mmw\mw%\mn y large pores,
due toO natural cracks OY root channels, caused high counts pbelow the trenches
during the early days of ovmﬂmﬁwoﬁv but fecal coliform counts returned O
normal as crusting deyeloped. Wwith the clay soil 1oaded at
1.6 cm/day (0.4 mmw\amw\mﬂnV, travel of fecal coliforms was negligible.
in @mnmwwmw studies wgitn coliphage £2, two of the 52 samples taken from 1.2 m
below the trenches in the clay soil tested @OmWﬁw<m over a one-year period.
These two samples that showed &4 1ogs of removal weretaken 2 few days after
large coliphage doses were added to the dry AnﬂmnWmav clay gsoil. Robeck :
et al. an obtained 3 to &4 logs of removal of Po-l through rather uniform
sand of 0.25 mm effectivg gize in 0.88 m (1.25 ft) of cravel at 82 t0 163 cm/
day (20 to 40 mww\mmw\mﬁ )  loading (once per 4ay feeding). Cram (18) used
a relatively uniform gand (e.s. % 0.53 mm) and once Per day dosing at 9.5 cm/
day (2.33 mmw\amw\m@ ft) to determine removals of @mnmmanm from settled
wastewater - 1t was noted that 0.3 m (1 ft) of sand was able to remove 3 logs’ this short-ci :
of the 8 logs of Ascaris eggs applied with the first dose, and no eggs 2P~ ogen-laden nHHmcHnwdmu extremel 1
peared in the offluent after four days- 1IF was further noted that g.61m ‘ . ated zon septic tank effluent y low loadings must b n order to over-
(2 ft) of sand removed all Ascaris and Ancylostomd eggs and Entamoeba h1s™ e or development of a MHMOanNwaNm contact Mwmavwo%ma with
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1f, for example, it were deter-
uffice for removal of all patho-
e flexible in light of local site
eparation distances, vmﬂnowmnwom

which has long been operative in this field.

mined that & contact time of two days would s
gens in the Gﬁmmﬁﬁﬂmnma zone, designs could b
constraints rather than restricted by rigid s

tests, etc.
coutact time and other soil physics concepts de~
that the various 1iterature citations on travel of
ertain smwplnsmanﬁmnwwma sands, has little
idely 4wﬂwwwm‘mnm m4mﬁ,oosnﬂmmw0ﬁ0H% nature of
studies relating removal to particle sizes
alid for sands where piston flow is exhibited. In finer
se the reported

content, macropores could completely rever
ent and organism removal because the smaller

1 conditions. Purely chemical HmwmﬁwosmSW@m
are not affected by soil d%mﬂmcwwomv but their

importance may be diminished when mSOHnlowﬂncWﬁwSW exists. Hﬂmmmmvwnmﬁ@wmnm
nwmnﬂrmBOmn jmportant measure of removal is the contact time in the unsat-

urated zoneé, and any removal figure cited 1is useless to other researchers
h knowledge of the soil and the rwaﬂmcwwnm of flow through it.

without thoroug

\ .

pect of the
rein is
other than C
ute to the w
For example,.

Another as
scribed priefly b~
pathogens in soils,
meaning and Bmm.ooﬂnﬂwv
the state of the art.
of soil may only be V
soils with high clay
Hmwmnwoﬁmrw@ between clay cont
pores are d%ﬁmmwmm under actua
such as pH and ionic strength

o O C)()

Nl )

m

s should also be

in surfacing and t lativel
i ely short survi
ival of Entamoeba hystolytica cysts, A y
, Ancylostoma e
ggs

sent in a densit
y of 2
ter than one year 8 eggs/gram of dry solids, and Ascari
. s caris survival of

¢ health aspects of no¢<mﬂmwoawH system
se are failures resulting

cussion. The
from septic tanks. Based on present state

re possible. in states which permit field
1d have cnw55deﬁmm access to the surface,

vents, septic ta
resulting in introduction of pathogens to areas where direct access is pos—
sible. In states where mO field vents are vmﬂawnﬂmav at least in the initial
stages of failure, pathogen laden effluent must pass through m@wﬂoxwamﬁmww
one foot of soil cover prior to reaching the ground sur face. Also, if a leve!
site and level construct gsumed, the upward 1oading would be
equally distributed over the entire trench surface. This condition should
provide some degree of pathogen removal. As the condition continues, the
vOﬁmsnme for channeling would increase 1f sufficient head were available
between the house and the field, and the failure may approach the situatio
described hese conditions are depicted

for field vent systems. Both of t
_Figure 9.

Two other publi

described in this dis
residuals vmﬂwomwnmwww pumped

codes, two types of failures @
nk effluent cou
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he above bacterial path viable. The other Awa wo€m<mﬂu para-
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nks and other
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be vamOHEma.
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jong with @mﬂmmwnmm Ascaris, Trichuris, and ne of ,
Ascar 2, ————3 e d o , septa ,
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In reviewing the information vﬂmmmanmm herein there is evidence to quan~
titatively support a case for problems associated with traditional septic ‘ . wore mo more than t
‘ n two feet (60
Dav below the
trench.

tank soil absorption systems from a public health standpoint. The reasons

for the shortcomings sn traditionmal onsite technology are primarily related
to memvwwwnwnwoﬂ of the technology through poor design, Ppoor construction,
and vooonvamﬁwos and maintenance. These are problems which are being
overcome nSaOﬁmd,Hmmmmﬂnw studies of the last ten years, which have led to
greatly increased understanding of these problems, and through communication

of these results to state and local regulatory agencies and the general pop~

ulation. However, the basic technology deficiencies which have been iden-
nwmwmQWm<m spawned studies of alternative onsite systems which will be

described by Professor Boyle later in these wHonmmmwsmm.

bacteria c
ould penetrate .. I
a minimum-depth unsaturated wawwumnwww pathogenic
» as witnessed b
y

the Pseudomona
s aerugj N
(3) asod ginosa penetratiomn
3). on the limi S of 60 cm sand .
likely that these onmmwwmm data available for vmummwnmoHcﬂum cited above (2)
sms could penetrate even 60 oamwmwn would appear un-
overloaded sand

If a finer soi
soil were ch
pore development were exta ﬁOmms for the above example and .
scem plausible that the s nt, the results might be aoumms extensive macro=-
a i ; .
of 10 percent of the sand ﬂw distribution shortcoming srwmwmﬂm. 1t would
ench could cause even mnmmnmﬂoo omﬂmma overloading
verloading of th
e

much longer fine i
: . soll trench
the design loadi ch and an overloadi
ing rate ading of as much as 3
: 0 to 40 tim
es

+ . This si .
point o . . N situati .
f purification in that the 1 on could be quite serious £
e loading would exceed the mmnm rom the stand-
urated capacit
y

of the soil in tha .
macropores, manmBMHWOMMMWM of the trench, resulting in
ganisms traveling large ve contact times, and vonmnnwmwwmncmmnmm flow through
mmcmwwmm over most of the rtical @HmnmSOmm. Although th y high numbers of or-
nificant groundwater co ﬁmmSnJ in clayey soils, mac e flow would tend to
the unsaturated zone Mmmawsmnwos if those anﬁwwOﬂmHovoumm may cause sig-

. the example of the BmoﬂowOHM MMMmmmﬂngcOCm through

on contact time

used earlier we
re operati
60 . P ive, onl
cm of soil above the WHOM5&SmMmN.O hours of contact would be availabl
: able in

mmmwnr|wmwmnmm Issues
concerns with nﬂmawnwOﬂwH gT-SAS's have been

jdentified as the initial owmﬂmnwosmw period which poses 2 threat to ground-
water, the vmﬂwomwo problems relating to septage pumping, and the @Oﬁmsﬁwme
problem of system failure and surfacing of wastewater due to natural clogging
or improper design or construction practices. All three of these modes of
pathogen transmission have been ;dentified as causes of disease outbreaks.
The problem of groundwater pollution is the most prevalent, and is intimately
tied to the flow of water through unsaturated soils. Uncrusted oY fresh soil
is capable of infiltrating far higher hydraulic loadings than conventional
design criteria, generally described by the MSTP 1), anticipate. Although
field studies have shown that the loadings of Table 3 are reasonable in prac~
tice at equilibrium conditions (2)(19), these conditions do mot exist in newl
constructed systems. Due to the poor design of the distribution system and
the random mmsmnwnwos of household wastewaters, serious 1ocalized overloading
of the soil occurs. This condition, shown in Figure 5, results in flows
many times the design flow and provides the impetus. for very deep penetra~
ation of pathogens below the trench bottom. Although this condition may be
transient, i.e.> not usually moré than six months in duration, a @0ﬁmcﬁwmw
Bwnﬂovwowomwmmw hazard to groundwater exists. By way of an example, it cou
be assumed that a mocﬁlwmeoﬁ ﬁocmmJ%Ha with three bedrooms would require

anywhere from about %w m (250 Nmﬁ y of trench bottom area in a coarse
sand to about 232 m (1,000 ft ) in a relatively fine soil (see Table

With the sand, 2 1oading of ten times the design level would easily be ac~
cepted by the soil, but would theoretically drive pathogens deeper into th
soil. The data of Robeck et al, (17) indicate that this loading would P
vide at least three logs of removal of poliovirus sn 38 cm, while Green an

cliver (25) showed three logs of removal of Po-1 in 60 cm with simila
and rates. Therefore, if the required vertical geparation between the t
bottom and the groundwater were greater than 60 cm (see Table 1), three
of poliovirus removal would be assumed possible. However, if an infecte
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; ne
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processing. Al
ot s ing. so, studie
ystems are HSoostmnmvmn n?wmmnwwmnrm fate of pathogens in septa
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ppear that there is a significant need
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wmn%<wmcmw of the household were tO shed 100 grams of feces containing 1 ‘momwmncmwocn the onsite treatment and di
forming units (PFU) /gram, dilution in 0.76 cubic meters (average flow for _,m<mwwnww=m and to provide a cvw.mn disposal sequence to establi
of four) would yield an average wastewater content of about 1.3 X Hom PF : o msacwmwosv design, oosmnH50wwo ic health basis for Bomwmwnmnm By
With adhesion to setteable and flotable solids, it is reasonable tO assu ire dm.uvammH systems. >Hﬂrocmmvawsm ovmwmmwoz of onsite smmwmﬂ o
to one log of removal of virus in the septic tank. Therefore, if great %aﬂm:HMMm @m<mwovmau the basis for Mwwmsoawmwnmnwonm and mHnmmsmnM“MH
, 1.e., to overcome site oonmnwwwwmw Mwwwwwnrmmwwmm been
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these modifications are resisted by gover

cmsmmwowmwwmm alike because of incremental oosmﬁnconwon cost increases, even

though long-term savings may be inherent. mmmHnWIHmHmﬁma data should result
which could result in greater pro~

in more acceptance of al

s and wOnmmnme

nmental agencie

ternative systems

tection for rural vovcwmﬂwonm.
Conclusions
1. The transmission of pathogens to groundwater is vﬂwamnwww controlled by
the conditions in the unsaturated soil located below the disposal sys— 1.
tem and above the water table. : A
: 2.
2. Most existing data on wmnﬁomma.ﬂmao<mw by soils are of limited use because
of a lack of gufficient data on the soils and the flow regimes during the
period of testing. 3.
‘3. There is a need for cooperative efforts between microbiologists and soil
physicists to properly characterize and measure the ability of different
soils to remove pathogens under various conditions.
4.
4. The transmission of pathogens by means of effluent surfacing and mis-—
idious than groundvater contamination

tage is less ins

handling of .sep
by otherwise functioning systems.
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Kreissl

Absolutely’ correct, but the point that 1 am making is that

since the theoretical detention time ig so long, the actual
detention time would still be in excess of that for primary
clarifiers. However, your point is well taken in that improved

septic tank hydraulics has not been fully explored.

Morrison

Jim, would you 1ike to comment on the fact that 2 mnmmn‘scadmn
of these systems are in second homes, €-:8<» recreational homes, in

which your hydraulic loading runs through -an msath cycle of peaks

and valleys. is there any hope of getting 2 system which will

adjust to this kind of difficulty pattern.

Kreissl
Quite . obviously, I think, because of 1its 5onlamnrm5womw

nature, the septic tank-soil absorption system is probably a good

approach. From ﬂvm‘mnmsmvowsﬁ of the soil, there are significant

pbenefits to 2 long period without use. Soil infiltration capacity
regenerated during periods of mnon—use. From the tank

becomes

standpoint, because of its non-mechanical nature, it is least

affected by that type of wastewater mmumnmnwos pattern. Many
n-use.

mechanical units are not mwvnovﬂwmnm to long periods of no

in addition to per formance deterioration,

often results from lack of use. go I think pre

is beneficial. Most vaonnmﬁnw%, the soil ben

of use pattern.
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increased maintenance
treatment simplicity

efits from that type

Gregg
This may be getting a little bit ahead of the schedule, but
ca i L
m.a you give me some idea of what percent of the outbreaks of
rwmmmmm that have been attributed to septic tank malfunctioning
ave been investigated, so that you feel reasonably sure wh
of the system may be at fault. " vwﬂn

Kreissl

In my paper I did present some data on this topic Th
. - . u )
difficulty is that there are many outbreaks, mm you know much
better nvma. I, where the source was not identifiable The
smnwavownm disease outbreaks where the source was identified in the
period of 1970 through 1974 showed that less than 10 percent of the
wonmw were attributed to septic tank-soil absorption systems zos‘
it is possible that these systems actually accounted for more n¢m~
10 percent of the outbreaks had the data been more complete M
noticed in the 1978 report from CDC that none of the 1978 ocnvwmmw
. o m
Mmdm identified as being from septic tank-soil absorption system
ST-SAS) sources. According to the CDC data for 1970 to 1974, the
’
ten outbreaks caused by ST-SAS sources resulted from, in all but
one case, etiological agents penetrating the unsaturated soil H
o

drinking wate
r supply. In the other case the system fail
alled,

‘surfaced
ed, and overflowed down a hill to a well which
was poorly

sealed from surface pollution.
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Q: Lennett
in discussing Figure 3 of your paper you mentioned something
about one 1log reduction. 18 this an across the board figure OT a

mvmnwmwn one?

Ascaris ova,

A: Kreissl
In the case of Ascarls

¢ an average figure.

That is Jjus
In the case of

t to get two to

three logs oOTf more.

My general statement is

you would expec

a virus you may get negligible removal.
of any organism. The

mplete removal

ot count om €O

that you could n
As Dr. Rohlich

any negative factors.

corporates too T

ial for significant short-circuiting.

tank itself in

there is potent

£ solids _zswns occurs m weather.

polints out,
in war

You also have digestion O
consistently good removals of any

These factors would negate

oammswma.

Q: Lennette
90 percent reduction, which

of one log is a

Well, a reduction
to the engineers and chemists 1 guess 1is meaningful. To the
however, that is not too meaningful. 1t is the

microbiologist,

absolute numbers which count.

A:  Kreissl
1 discussed this situation with Dr. Akin during the period 1
spent preparing the paper. 1 wish we had the data to properly
calculate allowable pathogen levels at specific locations in the
treatment systems for individual homes to vmnawn control measures}
something on the order of what Foster and Engelbrecht attempted,

but with more accuracy.
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Q: Pipes

1 wonder i
r if you could be more specific about the need for mor
e

pathogens in mind?

A: Kreissl

No, I don't. i i
, While rooting through the literature for the

:

information i i
which is useful to locations other than those wh
ere

work on Ascaris in the

m ’ s

Salmonella studies of

¥
30's seemed to be most applicable, as did the

Green and :
Beard of the same era. The lack of utility of many m
ore

e

in the microbiologi i
gical literature, b
, but I could not us
, e some more

recent studies bec
ause of a lack of
necessary data on
other

controllin
g factors. The types of organisms in most need of stud
y

L] 4 ] e
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u

3 S [e )1

W m
! W - mus T O W umer
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o i .
M,Hsno a matrix that means something
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